Superoxide dismutase recovers altered endothelium-dependent relaxation in diabetic rat aorta.
Experiments were designed to characterize endothelium-dependent relaxation in thoracic aortic rings obtained from streptozotocin-induced diabetic rats. When the degree of the peak relaxation was compared, the endothelium-dependent relaxant responses to acetylcholine, histamine, or ADP in precontracted aortic rings showed that there was no significant difference between diabetic and control vessels. However, the time courses appeared quite different. The endothelium-dependent relaxant responses in diabetic vessels were more transient than those in control vessels. In addition, the rapid fade of the endothelium-dependent responses observed in diabetic vessels was significantly suppressed by pretreatment with superoxide dismutase. Pretreatment with catalase, deferoxamine, allopurinol, or indomethacin did not prevent the rapid fade of the endothelium-dependent relaxation. The endothelium-independent relaxation induced by nitric oxide also faded more quickly in diabetic vessels; this impairment was less pronounced in the presence of superoxide dismutase. These results suggest that the transient nature of the endothelium-dependent relaxation is more marked in diabetic rat aorta as a result of an enhanced accumulation of superoxide anion.